Sex differences in high fat diet-induced impairments to striatal Akt signaling and enhanced sensitivity to the behavioral effects of dopamine D2/D3 receptor agonist quinpirole.
Eating a high fat laboratory chow enhances sensitivity of rats to the behavioral effects of drugs that act on dopamine systems (e.g., cocaine). Further, in male rats, eating high fat chow impairs expression of insulin signaling phosphorylated protein kinase B (pAkt), which is vital for maintaining dopamine homeostasis. Eating high fat chow enhances sensitivity of female rats to drugs that act indirectly on dopamine receptors (e.g., cocaine); however, less is known about sensitivity of females to drugs that act directly on dopamine receptors (e.g., quinpirole). Further, it is not known if pAkt expression is impaired in female rats eating high fat chow. Some quinpirole-induced behaviors (e.g., penile erections and yawning) are either absent or occur at very low frequency in adult female rats. It is not known if quinpirole sensitivity in adolescent rats is more comparable between sexes. The present report examined another unconditioned behavioral effect (i.e., rearing) induced by once-weekly cumulative doses of quinpirole (0.0032-0.32mg/kg) in male and female Sprague-Dawley rats eating standard laboratory chow (17% kcal from fat) or high fat chow (60% kcal from fat), for several weeks throughout development, (spanning adolescence and early adulthood). Following behavioral assessments, pAkt expression was examined using western blot protein analysis. Eating high fat chow increased sensitivity of male rats to the quinpirole-induced yawning, as compared to male rats eating standard chow. However, other unconditioned behavioral effects of quinpirole (yawning and hypothermia) remained unchanged. Female rats yawned significantly less than male rats, and eating a high fat chow had no effect on any quinpirole-induced unconditioned behavioral effect in female rats. Eating high fat chow also reduced pAkt levels in male, but not female rats. Taken together, these data suggest that alternative behavioral and biochemical assays should be considered to measure sensitivity of female rats to the behavioral effects of dopamine receptor agonists, and further demonstrate the importance of studying drug sensitivity in both male and female subjects.